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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claims 1-35 have been considered but are 
moot in view of the new ground(s) of rejection. 

Specifically, examiner maintains that the explanation of the applicant's 
sieve/combiner found on page 8, line 35 - page 9, line 4 is more of a functional 
description rather than a definition, and as such, this description cannot be properly 
read into the claim language. While examiner is fully aware that applicant can serve as 
his own lexicographer, a careful reading of the specification reveals that applicant has 
not actually defined a sieve/combiner but has merely described it functionally. If 
applicant desires for the claimed invention to include this functional description for 
purposes of distinguishing the claimed invention over the prior art, examiner invites 
applicant to enter the description directly into the claim language itself. In fact, if 
applicant contends that this description already exists within the claim by virtue of 
incorporation, examiner sees no downside to explicitly articulating these limitations 
directly in the claims. Furthermore, there exists nothing that would prohibit applicant 
from amending the claims to include these functional limitations of the sieve/combiner. 
Despite the above reasoning, examiner admits that the multiplexer/demultiplexer found 
in the previously cited prior art reference to Graves is distinct from the description of 
applicant's sieve/combiner found in the specification. Therefore, examiner has 
voluntarily withdrawn the previous rejection in light of newly found reference which 
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seems to more closely resemble applicant's invention. Specifically, applicant's 
functional description of the sieve/combiner seems to serve as an interleaver, as 
described by newly cited prior art reference to Turpin et al., US 2003/0128917 (Turpin 
'917). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6, 14, 17, 27-29, and 31-35 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US 6,606,427 to Graves et al. in view of US 2003/0128917 to 
Turpin et al., (Turpin '917). 

Regarding claim 1 , Graves teaches an apparatus (Figures 3 and 7), comprising: 
an array of optical fibers (column 1 3, line 62 - column 1 4, line 31 teaches that all 
internal connections of Figure 3 are made by way of optical fibers); at least one 
wavelength multiplexer / demultiplexer (system including elements 16, 20) that 
operates on discrete wavelength units (abstract and column 5, line 63 - column 6, line 
7); and a first array of micro mirrors (48,50); wherein the optical wavelength multiplexer 
/ demultiplexer is optically interposed between the array of optical fibers and the array 
of micro mirrors. Graves does not teach that the wavelength multiplexer / 
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demultiplexer is a wavelength sieve / combiner which can split a WDM beam into 
various described wavelength unit beams each of which contain prescribed wavelength 
channels and can combine such various beams into one WDM beam. Turpin '917 
teaches a wavelength sieve / combiner which can split a WDM beam into various 
described wavelength unit beams each of which contain prescribed wavelength 
channels and can combine such various beams into one WDM beam (interleaver, 
paragraph 71 ). It would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the multiplexer / demultiplexer of Graves with the sieve / 
combiner of Turpin '917. The motivation would have been to improve bandwidth 
utilization and increase channel counts (paragraph 72). 

Regarding claim 2, Graves teaches that any wavelength within one of the 

discrete wavelengths units is supplied to or received from the same beam position by 

the wavelength sieve/combiner (column 7, lines 21-46). 

Regarding claim 3, Graves teaches an array of micro lenses (52,56), one micro 

lens for each optical fiber in the array of optical fibers, the micro lenses being optically 

interposed between the array of optical fibers and the wavelength sieve/combiner. 
Regarding claim 4, Graves an array of collimators (52,56), one collimator for 

each optical fiber, each of said collimators being attached to one of the optical fibers, 

the collimators being optically interposed between the optical fibers and the wavelength 

sieve/combiner. 
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Regarding claims 5 and 6, Graves teaches a first focusing system (52,56) 
comprising a lens that focuses output beams from the wavelength sieve/combiner onto 
the first array of micro mirrors. 

Regarding claim 14, Graves teaches a plurality of the wavelength sieve / 
combiners (Figure 3 shows a plurality of multiplexers/demultiplexers). 

Regarding claim 17, Graves teaches at least one sensor (column 20, lines 25-56) 
for detecting light at least a prescribed one of the discrete wavelength units. 

Regarding claims 27 and 28, Graves teaches that the apparatus is adapted to 
operate at least in part as a multiplexer and at least in part as a demultiplexer (abstract 
and column 5, lines 24-38) 

Regarding claim 29, Graves teaches that the apparatus is adapted so that beams 
from the optical fibers are converging prior to encountering the at least one wavelength 
sieve/combiner (column 21, lines 9-50). 

Regarding claim 31 , Graves teaches an apparatus (Figures 3 and 7), comprising: 
a multiplexer/demultiplexer (system including elements 16 and 20); and an array of 
micro mirrors (48,50); wherein the sieve/combiner is optically interposed between the 
array of micro mirrors and an array of optical elements (fibers, column 13, line 62 - 
column 14, line 31 teaches that all internal connections of Figure 3 are made by way of 
optical fibers) at least one of which is adapted to supply an optical beam to the 
apparatus and at least one is adapted to receive an optical beam from the apparatus 
(the input and output connections are made by way of optical fibers as well). Graves 
does not teach that the wavelength multiplexer/demultiplexer is a wavelength 
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sieve/combiner which can split a WDM beam into various described wavelength unit 
beams each of which contain prescribed wavelength channels and can combine such 
various beams into one WDM beam. Turpin '917 teaches a wavelength 
sieve/combiner which can split a WDM beam into various described wavelength unit 
beams each of which contain prescribed wavelength channels and can combine such 
various beams into one WDM beam (interleaver, paragraph 71). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
multiplexer/demultiplexer of Graves with the sieve/combiner of Turpin '91 7. The 
motivation would have been to improve bandwidth utilization and increase channel 
counts (paragraph 72). 

Regarding claims 32 and 34, Graves in view of Turpin '917 renders obvious the 
limitations of the base claims 1 and 31 , respectively. Graves does not teach a free 
space path between the sieve/combiner and the first array of micro mirrors. However, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
provide a free space path between the sieve/combiner and the first array of micro 
mirrors of Graves. The motivation would have been to reduce space due to elimination 
of fiber optics and reduce the associated costs thereof. 

Regarding claims 33 and 35, Graves in view of Turpin '917 renders obvious the 
limitations of the base claims 32 and 34, respectively. Graves does not teach that the 
free space path includes a mirror, a lens, or a prism. However, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to provide a mirror, 
a lens, or a prism in a free space path between the sieve/combiner and the first array of 
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micro mirrors of Graves. The motivation would have been to increase the accuracy of 
the alignment of the free space path. 

Claims 7 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Graves in view of Turpin '917, as applied to claims 5 and 29 above, and further in view 
of US Patent to Hatano et al., number 6,721 ,099. 

Regarding claim 7, Graves in view of Turpin '917 renders obvious the limitations 
of the base claim 5. Graves does not teach that the first focusing system comprises a 
prism, but rather teaches a lens (Figure 1A, element 102). Hatano teaches that prisms 
can be chosen instead of lenses in order to obtain the same focusing effects (column 3, 
lines 1 1 -1 6). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify Graves by choosing a prism as the focusing system, as taught 
by Hatano. The motivation would have been to individually focus the discrete 
wavelength units. 

Regarding claim 30, Graves in view of Turpin '917 renders obvious the limitations 
of the base claim 29. Graves does not teach that a prism optically interposed between 
the wavelength sieve/combiner and the array of micro mirrors, but rather teaches a lens 
(Figure 1A, element 102). Hatano teaches that prisms can be chosen instead of lenses 
in order to obtain the same focusing effects (column 3, lines 11-16). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Graves by 
choosing a prism as the focusing system, as taught by Hatano. The motivation would 
have been to individually focus the discrete wavelength units. 
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Claims 8-13, 15, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Graves in view of Turpin '917, as applied to claim 1 above, and 
further in view of in view of US Patent to Lee et al., number 6,269202. 

Regarding claim 8, Graves in view of Turpin '917 renders obvious the limitations 
of the base claim 1 . Graves does not teach that the wavelength sieve/combiner 
comprises at least one thin film optical filter. Lee teaches that thin film optical filters can 
be chosen to serve as wavelength sieve/combiners (column 1 , lines 48-50). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify 
Graves by choosing a thin film optical filter as the wavelength sieve/combiner, as taught 
by Lee. The motivation would have been to reduce loss and increase channel isolation 
(Lee, column 1 , lines 50-53). 

Regarding claims 9 and 1 0, Graves in view of Turpin '91 7 and further in view of 
Lee renders obvious the limitations of the base claim 8. Graves does not teach that the 
thin film optical filter is mounted on a glass substrate. Lee teaches that the thin film 
optical filter is mounted on a glass substrate (Figure 1A and column 3, line 66 - column 
4, line 6). It would have been obvious to one of ordinary skill in the art to modify Graves 
with the thin film filter mounted on a glass substrate taught by Lee. The motivation 
would have been to improve stability of the filter. 

Regarding claim 1 1 , Graves in view of Turpin '91 7 and further in view of Lee 
renders obvious the limitations of the base claim 8. Graves also teaches that the 
wavelength sieve/combiner (replaced by a thin film filter as taught by Lee) is freespace 
suspended (column 21, lines 9-50). 
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Regarding claims 12 and 13, Graves in view of Turpin '917 and further in view of 
Lee renders obvious the limitations of the base claim 8. Graves also teaches that the 
wavelength sieve/combiner (replaced by a thin film filter as taught by Lee) passes a 
portion of all (which includes the subset of some) of the wavelengths incident upon it 
and reflects a portion of all (which includes the subset of some) of the wavelengths 
incident upon it, whereby a copy of the incident wavelengths (that a portion is passed 
for) is created (column 21 , line 51 - column 22, line 1 0). 

Regarding claim 15, Graves in view of Turpin '917 renders obvious the limitations 
of the base claim 1 . Graves does not teach that there is a plurality of the wavelength 
sieve/combiners and each of the wavelength sieve/combiners is formed from respective 
portions of a plurality of strips of thin film optical filters. Lee teaches that thin film optical 
filters can be chosen to serve as wavelength sieve/combiners (column 1 , lines 48-50). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Graves by choosing a thin film optical filter as the wavelength sieve/combiner, 
as taught by Lee. The motivation would have been to reduce loss and increase channel 
isolation (Lee, column 1 , lines 50-53). Graves also does not teach a plurality of 
wavelength sieve/combiners. However, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to provide a plurality of the wavelength 
sieve/combiners since it has been held that mere duplication of the essential working 
parts of a device involves only routine skill in the art. St Regis Paper Co. v. Bemis Co., 
193 USPQ 8. The motivation would have been to improve coupling between the 
plurality of fibers and the plurality of micro mirrors. 



Application/Control Number: 10/780,248 Page 10 

Art Unit: 2883 

Regarding claim 16, Graves in view of Turpin '917 renders obvious the limitations 
of the base claim 1 . Graves also teaches that the at least one wavelength sieve / 
combiners is adapted to supply as output one beam for a discrete wavelength unit 
(column 4, lines 13-20). Graves does not teach a plurality of strips of thin film optical 
filter incorporated in the wavelength sieve/combiner. Lee teaches that thin film optical 
filters can be chosen to serve as wavelength sieve/combiners (column 1 , lines 48-50). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Graves by choosing a thin film optical filter as the wavelength sieve/combiner, 
as taught by Lee. The motivation would have been to reduce loss and increase channel 
isolation (Lee, column 1 , lines 50-53). Graves also does not teach a plurality of strips of 
thin film optical filters. However, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to provide a plurality of strips of thin film optical filters 
since it has been held that mere duplication of the essential working parts of a device 
involves only routine skill in the art. St Regis Paper Co. v. Bemis Co., 193 USPQ 8. 
The motivation would have been to improve coupling between the plurality of fibers and 
the plurality of micro mirrors. 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Graves 
in view of Turpin '917 as applied to claim 17 above, and further in view of US Pre Grant 
Publication to Brennan, III et al., number 2003/0059195. 

Regarding claim 18, Graves in view of Turpin '917 renders obvious the limitations 
of the base claim 1 7. Graves does not teach that the at least one sensor is mounted on 
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the at least one wavelength sieve/combiner. Brennan teaches mounting a sensor on a 
wavelength sieve/combiner (pages 5 and 6, paragraphs 65 and 66). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Graves 
with a sensor mounted on a wavelength sieve/combiner as taught by Brennan. The 
motivation would have been to simplify manufacturing and reduce costs (Brennan, 
pages 5 and 6, paragraphs 65 and 66). 

Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Graves in view of Turpin '917 as applied to claim 1 above, and further in view of 
US Pre Grant Publication to Mala et al., number 2003/0223679. 

Regarding claims 19 and 20, Graves in view of Turpin '917 renders obvious the 
limitations of the base claim 1 . Graves does not teach that at least one micro mirror of 
the array of micro mirrors can tilt around two axes, wherein each of the two axes are 
substantially orthogonal to the other. Mala teaches micro mirrors which can tilt around 
two orthogonal axes (abstract). It would have bee obvious to one of ordinary skill in the 
art at the time of the invention to modify Graves with the micro mirrors which can tilt 
around two orthogonal axes as taught by Mala. The motivation would have been to 
increase the degrees of freedom of the micro mirrors. 
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Claims 21-23 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Graves in view of Turpin '917 as applied to claims 1 and 5 above, and further in 
view of US Pre Grant Publication to Wu et al., number 2005/0213877. 

Regarding claims 21-23, Graves in view of Turpin '917 renders obvious the 
limitations of the base claims 1 and 5. Graves does not teach a second array of micro 
mirrors; wherein the optical wavelength sieve/combiner is also optically interposed 
between the array of optical fibers and the second array of micro mirrors; and a second 
focusing system that focuses output beams from the wavelength sieve/combiner onto 
the second array of micro mirrors. Wu teaches a second array of micro mirrors (Figure 
3, element 108, as compared to first array of micro mirrors, element 104); wherein a 
wavelength sieve/combiner (grating 16) is optically interposed between an array of 
fibers (56) and both the first and second arrays of micro mirrors and a second focusing 
system (Figure 3, element 20b as compared to first focusing system 20a) that focuses 
output beams from the wavelength sieve/combiner onto the second array of micro 
mirrors. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Graves with the second array of micro mirrors and second focusing 
system of Wu. The motivation would have been to increase the number of input/output 
fibers (Wu, page 1, paragraphs 10 and 11). 

Regarding claim 25, Graves in view of Turpin '917 and further in view of Wu 
teaches the limitations of the base claim 23. Graves does not teach first and second 
focusing systems which are the same. Wu teaches that the first and the second 
focusing system are the same (they are both a lens). It would have been obvious to 
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one of ordinary skill in the art at the time of the invention to modify Graves with the two 
same focusing systems taught by Wu. The motivation would have been to ease 
alignment of the focusing systems. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Graves 
in view of Turpin '91 7 and further in view of Wu as applied to claim 23 above, and 
further in view of Hatano. 

Regarding claim 24, Graves in view of Turpin '917 and further in view of Wu 
renders obvious the limitations of the base claim 23. Graves does not teach that the 
first and the second focusing system are different. Hatano teaches that prisms can be 
chosen instead of lenses in order to obtain the same focusing effects (column 3, lines 
11-16), implicitly teaching that one focusing system can be chosen to be a lens (as 
taught by Graves) while the other can be chosen to be a prism. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Graves 
with the different focusing systems as implicitly taught by Hatano. The motivation would 
have been to improve distinction between output and input wavelengths. 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Graves 
in view of Turpin '917 as applied to claim 1 above, and further in view of US Pre Grant 
Publication to Turpin et al., number 2003/0021525 (Turpin '525). 

Regarding claim 26, Graves in view of Turpin '917 renders obvious the limitations 
of the base claim 1 . Graves does not teach that the apparatus is adapted to operate in 
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broadcast mode. Turpin '525 teaches an apparatus utilizing a wavelength 
sieve/combiner, which can be adapted to operate in broadcast mode (Figures 5 and 6 
and page 4, paragraph 50). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to modify Graves so as to be adapted for broadcast mode, 
as taught by Turpin '525. The motivation would have been to increase the amount of 
information transferred by the apparatus. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JERRY BLEVINS whose telephone number is (571)272- 
8581 . The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571-272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jerry M. Blevins/ /Frank G Font/ 

Examiner, Art Unit 2883 Supervisory Patent Examiner, Art Unit 2883 
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06/18/2008 



